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NOVELTY - The system comprises a first imaging optical system (Gl) 
for forming an intermediate image (II) of a first plane surface, a 
second imaging optical system (G2) for forming a final image of the 
first plane surface onto a second plane surface that is parallel to the 
first plane surface. A catadioptric type optical system is disposed in 
the optical path from the first to the second plane surface and 
includes a first reflecting surface that reflects light coming from 
through the first plane surface and a second reflecting surface for 
directing the light reflected by the first reflecting surface toward 
the second plane surface. 

DETAILED DESCRIPTION - At least one of the first and second 
reflecting surfaces is a concave reflecting surface. All of the optical 
elements of the catadioptric optical system are disposed on a single 
linear optical axis. An INDEPENDENT CLAIM is included for a projection 
exposure apparatus including an illumination optical system and the 
above catadioptric optical system. 

USE - For scanning type projection exposure apparatus suitable when 
manufacturing, e.g. in a photolithography process, a semiconductor 
device or a liquid crystal display device. 

ADVANTAGE - Provides catadiopric optcal system in which chromatic 
aberration is well corrected in the extreme ultraviolet wavelength 
region, especially in the wavelength of 200 nm or less, NA (0.6 or 
more) necessary for high resolution is secured, and the number of 
refractive and reflecting components is reduced as much as possible. 

DESCRIPTION OF DRAWING (S) - The drawing shows the lens 
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configuration of the catadioptric optical system, 
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«Sr*2icWf*. frfc. *2+^«F*i*lh|5IttcO 

[0043] 
[*2] 



(8) 882 001-27727 ( P 2 0 0 1 -2 7 7Dt§ 



>; 



D=-0. 622589X10-" 
11: 300.69546 



12: 
13: 



-3836.44237 
-4996.75666 

ASP: 

tc =0.000000 
A=-0.601871E-07 
D=+0. 104425X10 
1631.22452 
761.43970 
-416.24467 
385.90210 

ASP: 

k =0.000000 
A=-0. 127289X10' 7 
D=+0. 283035X10" » 



29.000000 
191.527911 
15.000000 



B=-0.111865X 10-*i 
E=-0.236S72X10- 25 
164.229823 

32.000000 

7.787594 

43.198650 



B=+0. 112712X10- li 
E=-0. 177785X10-" 



Si0 2 



Si0 2 



C=-0. 177478X10- 15 



SiO, 



CaF 2 



C=-0.237720X10- 18 



IS: 


-325.55463 


16.575364 




19 


-220.30976 


20.000000 


Si0 2 


20 


-755.61144 


9.063759 




21 


359.10784 


37.871908 


Si0 2 


22 


-1575.91947 


1.464560 




23 


235.63612 


32.000000 


Si0 2 


24 


-2200.62013 


1.000000 






ASF: 








k =0.000000 








A=*0. 198616X10-'' 


B=-0. 109623X10- " 


C=0.1( 




D-0. 466071X10- 21 


E=-K).853932X10- 26 




25 


159.89570 


33.600000 


Si0 2 


26 


: 2158.79385 


0.000000 




27 


: 406. 09986 


9.500000 


Si0 2 


28 


: 68.76384 


4.1%U9 




29 


: 70.58705 


75.473363 


Si0 2 


30 


: 2340.17874 


9.379567 





( 1 ) I f Ml I =241.3248/1339.26=0. 

(2) | jSMl I -1-12.51 1*12.51 

(3) I £1 I =!-0. 61351=0.6135 
[0044] 05 tt$2^09fc**S:3fc^<>>titlKil 

too45] {%imm) iie>ii. m^mmz^ 

iv (3&i®) 3<?>*im \ i *m\£thtz*>vm\im 
1 «£«*¥£C 1 1 . *isie& I 1 frt-><rmz&l 

2 >, imtfzmmmt&kTfrh. 



18019 



[0 046]*Hafc3K*«Gltt. iWr<fcilO*> 
!El->Xm^z^is^>Xmh 1 i: „ Vy.XPL 1 
aLfcjfcSrRWtS* 1 tORStEM 1 fc , % 1 <ORSt® 

2 <0£M® M 2 1 3r*T L . « 1 Rtf% 2 (ORSfffl^fr 

*G2«4BBPI!Z'3ASS*LTv^. * IX. KSt®#f 



(9) S82 001 - 27727 ( P 2 0 0 1 - 2 7 7Dtg 



tt£*3fciWf&. Srfc, *3+OflF#l*lilfcra«^ 
Jg*T*>). IWBASPtt«M0Dat-c«8*ii. 

I £ 1-1/4 

NA = 0. 75 



[0048] 
1*3] 



A — 1 5 7 . 6 n m 



1: 314.69351 
2: -934.65900 
ASP: 

at=0. 000000 
AH>. 229218X10" 7 
D=-0. 190103X10" 20 
3: -639.17871 
ASP: 

k =0.000000 

A=-0. 108326X10- 7 

D=-0. 3429G6X10-" 
4: -318.93314 
5: -108.60441 

ASP: 

k =0.495309 
A=0.486675X10' 7 
D=0. 180500XKT 15 
6: -2160.76276 
7: -165.34978 
ASP: 

132286 
Af+0. 201000X10-7 
D=+0. 126536X10 1 3 
8: -2160.76276 
9: -108.00441 
ASP: 

k =0.495309 

A=f0.486675X10" 7 

D=+0.]80500X10-»* 



28.000000 
37.000000 



B=40.947150X 10-'2 
E=-0. 386976X10-" 
23.000000 



0=1-0. 924937X10" 12 
E=+0. 132323X10" 25 
245.763430 
10.000000 



m 

CfiF, 



O-0.12S922X10* 1 * 



CaF 2 



OH). 326453X10- l5 



CaF 2 



B=0. 492347 xlQ-n 
E=-0. 766603X10" 2 3 
14.249561 
-14.249561 (KStffi} 



O-0. 606490X10" 18 
F=0. 138880X10" 1 6 



B=+0. 102160X10' 11 
E=+O.42%51X10-2 4 
-10.000000 
-245. 76!3430 



H=-K). 492347 x 10" 11 
E=-0. 766603X10-" 



C=-0. 209696 X 10- i fi 
F=H). 160033X10- 2 » 
CaF 2 



O-0. 606490 X 10- 1 * 
F=+0. 138880X10-26 



10: 
11: 



12: 



13: 



ASP: 

A'=0. 

A=-0. 
D=-0. 

ASP: 

AT=0. 

AH). 
D=40. 

ASP: 



-318.93314 
-639.17869 

000000 
108326x10" 7 
342%6X 10~2o 

-1183.44883 
000000 

183262X10-" 
182045X10" 2 c 

-639.17869 



-23.000000 
-4.391997 



CaF, 



B=+0 . 9249.% X 1 0" 1 2 o-0 . 326453 X 1 0" 1 * 
E=+0. 132323X10-" 

4.391997 (mm 



H=-0.246349X10"»2 
E=-0.115790X10"» 
23.000000 



O+0. 147599X10" i« 



CaP ? 



(10) 82 001-27727 ( P 2 0 0 1 - 2 7 7Dtg 



k -0.000000 

A=-0.10S326X10- 7 

D=-0. 342966X10- 20 
14: -318.93314 
15: 756.86009 
16: -412.30872 

ASP: 

a: =0.000000 

A=+0. 361860X10 * 

D=-0. 735265X10' 2 < 
17: 382.43831 
18: 2411.92028 
19: 203.57233 

ASP: 

k =0.000000 

A=-0. 66611SX10-3 

D=-0- 460596X10" 21 
20: 174.15615 
21: 164.52297 

ASP: 

K =0.000000 

A=*0. 153241X10 7 

D=~0.15045lxl0^' 
22: 746.82563 
23: 93.58470 

ASP: 

k. =0.000000 

A=-0. 267761 X10" 7 

D**0. 718106X10- 13 
24: 256.99945 
25: -129.21983 

ASP: 

k =0.000000 

A=-0.588b90X 10- 8 

D=-0. 849445X10- 19 
26: -219.48522 
27: 102.75126 

ASP: 

k =0.000000 

A=-0. 862905X10 7 

D=-0. 367913X10" 16 
28: 593.36680 
29: 83.17946 

ASP: 

k =0. 111409 

A=-0.393239X10* ? 

D=-0.115217X10- 17 
30: 197.09247 
31: 110.235S1 

ASP: 



B=+0. 924936X10- 12 
E=-K).132323xiO-« 

300.763420 
41.000000 
15.942705 



B=+O.S93121X10- 1 * 
E=+0. 151108X10-27 

36.000000 

120.195566 

23.670903 



B=-0.225767X10-*2 
E=0.210563X10-2^ 
417.834922 
20.000000 



B=+0. 610531 X 10" 12 
E=*0.326670X10" 23 
20.284156 
23.000000 



B=40. 970828X10* 12 
E=-0. 162733X10' 2 2 

21.338588 

16.000000 



C=-0. 326453 X 10- 1 



CaF, 



C=+0.13511SX10 ie 



CaF 2 



CaF> 



C=-0.790187X10-19 
F=-0. 570908X10'^ 

CaF 2 



C=+0. 252256X10- is 
F=-0.132886X10" 2V 

CaF 2 



C=f0.117557XlO- 16 
F=*0. 586684 X 10- 2 * 

CaF 2 



B=0 . 461959 x 10" 1 2 C=0 . 130813 X 10* 1 * 

E=-0 . 123125 X 10- 2 2 F=+0. 290566 x 10" 2 6 
1.000000 

19.500000 CaF 2 



B=-0. 119006X10- 10 
E=-0. 451018 XI O- 2 2 
1.000000 
18.815833 



O-0. 124879X10-" 
F=+0. 119726X10- 26 

CaF, 



B=-0. 723984X 10" 1 1 C=-0. 679503 X 10* " 

E=-0 . 763652 X 10" 22 F=+0. 381047 X 10" 2 & 
1.000000 

43.599536 CaF 2 



(11) 82 001-27727 (P2O0 1-27 7D® 



k =0.000000 
A=+0. 850436X10" 9 
D=+0.7823%X10-' 7 
32: oo (^FiS) 



B=40.I26341X10- 13 
E=-0. 233726X10" 10 
9. 100000 



C=+0. 168625X10-" 
F=+0. 333624X10- 



A=157.6n«+1.29p«i 157. 6nn 
CaF, 1.55909383 1.56 

( I ) I f Ml I =82.6749/1350=0.06124 
(2 ) I /?M1 I =!-0.%12S!=0.96128 
(3) 1/8 11 =1-1.44531=1.4453 
[004 93 06JiJS3l?ig0iiCAV;^3K^^fi|JRll 

£ (A-157.6mr). ^S«iA=157.6r l nH-l.29pB s -£M 
Sfc&A =157.6rw-1.29pm5r-?-h.-f^LT^S. HA>.', 

[ 0 0 5 0 J $ X . ±fS*lfcW{i. PMffJtt (tfrffr 

> v ■ 7,*A->-n& (7£mx-fi*) vmmsMnK 

5 m m >: 5 m mfMl£0'h7 •< —}V h'T'fttlJf . »7X/\J; 

tttxu. x>) wgnmizmisKim, mi 

[00 5H tz%x\ iimmixu, tm&mw 
$&izm-»-,ixz> mn^mz^mmm tx \ ^ 
i. u>i&#4>. ^mm^mizm^him 

tii&i&imtcb'iz h*mmmz zttfx-z i . 
s*:. u+9>v±tz\t-?x? mm-itz^z^fyxm 

&mmz t . *mzm-r& z t *r-c* *> . 

[ 0 0 5 2 ] Srfc, *5W8«S±3!EO-H6t6<OB}BfcE8^$ 



I57.6iim-1.29pa 
1.56000637 



flff££E 0 # 1 Z t \i ^ o £ T i> fcn. 

[0053]$/.:. xamtiarn < a > x« ( b > c 
(A) mim%m^z*fc?h±x<r)mmm\t 

mm. 

Wt&Rk . mm 1 EitcKS^fiTtfrtevx^cOHri 
ISW^:'A-^-yc7)fiS$:frie^2a5±Ui2ii$^!S3t 

xiij-.ie < a) (csas<oE8tJi»f*¥^tf it/., Mie 

JHW*¥»« 2 5 0 n mJUTfiO*«<7)3|£Stttft-f S C t 
[0054 ] 

im. mz&m 2 0 0 n mWTTA -5 x t A#<cfaR 

H«iE$il, ^SfffetCieSt'NA (0. 6JU±) S-^ 

frtt-ymmuzimx'z hm&tfbh . 

[03 3 If5 1 $M0Vt:^£KHJB<^r-9R<O«MK»$ 

[E84 3 ^ 2 mm\izfrfrhimmtti(mk<r>-u >xm 
&i^tmxr»iiL. 

[05 3 ®2^SW:^*^RItS*f3^^««iRMi& 
>K-f 0-0,1") S . 

[06 ] »3*««|te*^*K»JB»He»»«UyX|(| 



(12) S2 001-27727 (P2001-27 



[07 1 % 3 mmzti^h &u&m%¥m>m£i 

1 V- iPftiS 

2 iSHJJft^ 

3 7X? 

4 7X^*.'^ 

6, 12 

7, 13 =Fm 



8 fi«yt^ (RjffJS^^S) 

9 >>xm 

10 ^A*^ 

1 1 ^I/Uf-X 

ax m 

gi j&i&fsbt^ 
G2 %2&®%&m 

AS $P89 

Ml 3llW£Stjit 
M2 %2tmffi 
Li S-l^'X/fcft 



[HU 



[B2] 



(13) 82 001-27727 (P200 1-277MS 



[03] 



[04] 







Y-17 




/ 


61 






^^W<; 


-o.taaa 







O-Mic 


• *»10. a r, 

— 




o.omi 


• *Jto. r i 


-mho 

/ 


•t.OMI 


, *\ 


HhDNfl 



i»3.3 w*t 0>C8pr» 

it3> mc 

im.3 «w-04Bpni 



G2 



15] 





I.DiSJ! 













* P.01HJ 












7 fi 








J. 












-O.OUC 







J. 



•-• 193.3 Mt-048pm 



(14) S2 001-27727 ( P 2 0 0 1 - 2 7 7D*g 




m^S?WfflEA^3Ta2#3-^ ft 



F?-A(##) 2H087 KA21 NA02 NA04 RA32 TA01 
TA04 TA06 UA03 L1A04 
5F046 BA05 CA08 CB12 CB25 



